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©  Power  saving  system. 
©  A  power  saving  system  according  to  the  present  inven- 
tion  in  a  computer  having  at  least  one  of  a  central  processing 
unit  (CPU)  (1),  MODEMS  (29,  37),  a  floating  point  processor 
(13)  and  a  floppy  disk  unit  (23)  has  a  common  power  supply 
circuit  (59),  a  power  control  port  (41)  connected  to  the  CPU 
(11),  and  a  switch  circuit  (43)  connected  to  the  common 
power  supply  circuit  (59)  and  the  power  control  port  (41  )  a 
power-off  control  signal  for  turning-off  the  unit  which  is 
designated  to  be  turned  off  to  the  switch  circuitry  (43).  The 
switch  circuitry  (43)  receives  the  control  signal  and  turns  off 
the  corresponding  switch  to  pass  the  power  supply  from  the 
common  power  supply  circuit  (59)  to  the  designated  unit. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  power   s a v i n g  

s y s t e m   u s e d   in  a  h a n d - h e l d   c o m p u t e r   or  the   l i k e .  

R e c e n t   d e v e l o p m e n t s   in  m i c r o c o m p u t e r s   a r e   r a p i d .  

Along   w i t h   t h i s ,   e x t e n s i v e   s t u d i e s   on  h a n d - h e l d  

c o m p u t e r s   have   been   m a d e .  

Among  t h e s e   h a n d - h e l d   c o m p u t e r s ,   some  have   a  

c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  f o r   p e r f o r m i n g   a r i t h m e t i c  

and  l o g i c   o p e r a t i o n s   of  d a t a ,   a  main   memory  f o r   s t o r i n g  

d a t a   and  i n s t r u c t i o n s ,   a  d i r e c t   memory  a c c e s s   c o n t r o l l e r  

(DMAC)  f o r   d i r e c t l y   t r a n s f e r r i n g   d a t a   b e t w e e n   the   m a i n  

memory  and  the   I /O  d e v i c e s   a t   h i g h   s p e e d   w i t h o u t   g o i n g  

t h r o u g h   t he   CPU,  a  k e y b o a r d   u n i t   f o r   e n t e r i n g   d a t a ,   a  

k e y b o a r d   c o n t r o l l e r   f o r   c o n t r o l l i n g   t h e   k e y b o a r d   u n i t ,   a  
m i c r o   f l o p p y   d i s k   u n i t   u sed   as  an  e x t e r n a l   s t o r a g e  

d e v i c e ,   a  m i c r o   f l o p p y   d i s k   c o n t r o l l e r   f o r   c o n t r o l l i n g  

the   m i c r o   f l o p p y   d i s k   u n i t ,   a  c o m m u n i c a t i o n   c o n t r o l l e r  

f o r   c o m m u n i c a t i n g   w i t h   a n o t h e r   c o m p u t e r ,   a  d i s p l a y   u n i t  

f o r   d i s p l a y i n g   d a t a ,   and  so  o n .  

A  h a n d - h e l d   c o m p u t e r   of  t h i s   t y p e   is  g e n e r a l l y  
d r i v e n   by  b a t t e r i e s .   T h e r e f o r e ,   i t   is   d e s i r a b l e   t h a t  

the   c o m p u t e r   c o m p r i s e s   l o w - p o w e r   CMOS  d e v i c e s   so  as  t o  

a c h i e v e   l o n g - t e r m   s e r v i c e .  

H o w e v e r ,   t he   c o n v e n t i o n a l   m i c r o   f l o p p y   d i s k  

c o n t r o l l e r   w h i c h   c o n t r o l s   t he   m i c r o   f l o p p y   d i s k   u n i t  

and  w h i c h   i s   b u i l t   i n t o   the   h a n d - h e l d   c o m p u t e r   d o e s  

no t   c o m p r i s e   CMOS  d e v i c e s   b u t   NMOS  d e v i c e s .   As  NMOS 



d e v i c e s   have   h i g h   p o w e r   c o n s u m p t i o n ,   t h i s   r e s u l t s  

in  i n c o n v e n i e n c e .   In  a d d i t i o n ,   an  EIA  s t a n d a r d  

R S 2 3 2 C / R S 4 2 2   modem  is  u sed   in  the  c o n v e n t i o n a l   h a n d - h e l d  

c o m p u t e r   and  g e n e r a l l y   c o n s u m e s   a  p o w e r   of  a b o u t   1  W. 

As  is   known,   t he   f l o p p y   d i s k   u n i t   u s e s   a  m o t o r   w h i c h  

has   h i g h   power   c o n s u m p t i o n .   A n o t h e r   h a n d - h e l d   c o m p u t e r  

w h i c h   has   a  f l o a t i n g   p o i n t   p r o c e s s o r   (FPP)  has   a l s o   b e e n  

p r o p o s e d .   H o w e v e r ,   t h i s   h a n d - h e l d   c o m p u t e r   a l s o  

c o m p r i s e s   NMOS  d e v i c e s ,   r e s u l t i n g   in  h i g h   p o w e r  

c o n s u m p t i o n .   Thus  demand  has  a r i s e n   f o r   a  m e t h o d   o f  

c u t t i n g   o f f   power   f rom  p o w e r - w a s t i n g   d e v i c e s   when  t h e y  

a r e   no t   b e i n g   u s e d ,   t h e r e b y   s a v i n g   p o w e r .  
I t   is  an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  p o w e r   s a v i n g   s y s t e m   c a p a b l e   of  c o n t r o l l i n g   power   s u c h  

t h a t   d e v i c e s   w h i c h   do  no t   need  to  be  k e p t   on  w h i l e   n o t  

in  use   a r e   s w i t c h e d   o f f   as  n e e d e d .  

To  a c h i e v e   the   a b o v e   o b j e c t ,   t h e r e   is  p r o v i d e d   a  

p o w e r   s a v i n g   s y s t e m   in  a  c o m p u t e r   h a v i n g   a t   l e a s t  

one  of  a  c e n t r a l   p r o c e s s i n g   e l e m e n t   f o r   p e r f o r m i n g  

d a t a   p r o c e s s i n g   and  g e n e r a t i n g   a  c o n t r o l   s i g n a l ,  

c o m m u n i c a t i n g   means   f o r   c a u s i n g   s a i d   c e n t r a l   p r o c e s s i n g  

e l e m e n t   to  c o m m u n i c a t e   w i t h   a n o t h e r   d a t a   p r o c e s s i n g  

a p p a r a t u s ,   and  h i g h - s p e e d   o p e r a t i n g   m e a n s   f o r   o p e r a t i n g  

d a t a   f rom  s a i d   c e n t r a l   p r o c e s s i n g   e l e m e n t   a t   a  h i g h  

s p e e d ,   c o m p r i s i n g :  

a  common  power   s u p p l y ;  

c o n t r o l   s i g n a l   g e n e r a t i n g   means   f o r   g e n e r a t i n g   a  

c o n t r o l   s i g n a l   so  as  to  c o n t r o l   s u p p l y   of   p o w e r   to  a t  

l e a s t   one  of  e x t e r n a l   s t o r a g e   m e a n s ,   s a i d   c o m m u n i c a t i n g  

means   and  s a i d   h i g h - s p e e d   o p e r a t i n g   m e a n s   in  a c c o r d a n c e  

w i t h   t he   c o n t r o l   s i g n a l   f rom  s a i d   c e n t r a l   p r o c e s s i n g  

e l e m e n t ;   a n d  

m e a n s ,   c o n n e c t e d   to  a t   l e a s t   one  of  s a i d   common 

power   s u p p l y ,   s a i d   c o n t r o l   s i g n a l   g e n e r a t i n g   m e a n s ,   s a i d  

e x t e r n a l   s t o r a g e   m e a n s ,   s a i d   c o m m u n i c a t i n g   means   a n d  

s a i d   h i g h - s p e e d   o p e r a t i n g   m e a n s ,   f o r   i n t e r r u p t i n g   t h e  

s u p p l y   of  power   to  a t   l e a s t   one  of  s a i d   e x t e r n a l   s t o r a g e  



m e a n s ,   s a i d   c o m m u n i c a t i n g   means   and  s a i d   h i g h - s p e e d  

o p e r a t i n g   means   in  a c c o r d a n c e   w i t h   t h e  c o n t r o l   s i g n a l  

f rom  s a i d   c o n t r o l   s i g n a l   g e n e r a t i n g   m e a n s .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  power   c o n t r o l   c i r c u i t   f o r   d e s i g n a t i n g   a  
d e v i c e   to  be  k e p t   o f f   by  a  u s e r   command  or  an  o p e r a t i n g  

s y s t e m   and  f o r   i n t e r r u p t i n g   the   s u p p l y   of  p o w e r   to  t h e  

d e s i g n a t e d   d e v i c e ,   t h e r e b y   p r e v e n t i n g   e x c e s s i v e   p o w e r  
c o n s u m p t i o n .   T h e r e f o r e ,   p o w e r   can  be  e f f e c t i v e l y   u s e d  

to  d r i v e   the   h a n d - h e l d   c o m p u t e r   s y s t e m   f o r   a  l ong   p e r i o d  

of  t i m e .  

A  more   c o m p l e t e   u n d e r s t a n d i n g   of  the   a d v a n t a g e s ,  

s t r u c t u r e   and  o p e r a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   may  b e  

had  by  r e f e r r i n g   to  the   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n  

when  t a k e n   in  c o n j u n c t i o n   w i t h   the   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h :  

F i g .   1  is  a  b l o c k   d i a g r a m   s h o w i n g   the   o v e r a l l  

c o n f i g u r a t i o n   of  a  h a n d - h e l d   c o m p u t e r   to  w h i c h   a  p o w e r  
s a v i n g   s y s t e m   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   i s  

a p p l i e d ;  

F i g .   2  is  a  b l o c k   d i a g r a m   s h o w i n g   power   c o n t r o l  

s i g n a l s   g e n e r a t e d   f rom  a  power   c o n t r o l   p o r t   shown  i n  

F i g .   1 ;  

F i g .   3  is  a  b l o c k   d i a g r a m   s h o w i n g   I /O  s i g n a l s   o f  

b o t h   the   common  power   s u p p l y   c i r c u i t   and  the   s w i t c h  

c i r c u i t   n e t w o r k   shown  in  F i g .   1 ;  

F i g .   4  is  a  c i r c u i t   d i a g r a m   s h o w i n g   f i r s t ,   s e c o n d  

and  t h i r d   s w i t c h   c i r c u i t s   of  F i g .   3 ;  

F i g .   5  is  a  c i r c u i t   d i a g r a m   s h o w i n g   a  f o u r t h   s w i t c h  

c i r c u i t   of  F i g .   3 ;  

F i g .   6  is  a  c i r c u i t   d i a g r a m   s h o w i n g   a  f i f t h   s w i t c h  

c i r c u i t   of  F i g .   3;  a n d  

F i g .   7  is  a  c i r c u i t   d i a g r a m   s h o w i n g   a  s w i t c h  

c i r c u i t   f o r   c o n t r o l l i n g   power   s u p p l y   to  a  f l o a t i n g   p o i n t  

p r o c e s s o r   of  F i g .   1 .  

A  p o w e r   s a v i n g   s y s t e m   a c c o r d i n g   to  an  e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e  



to  F i g s .   1  to  7 .  

F i g .   1  is  a  b l o c k   d i a g r a m   s h o w i n g   the   o v e r a l l  

c o n f i g u r a t i o n   of  a  h a n d - h e l d   c o m p u t e r   1  to  w h i c h   t h e  

power   s a v i n g   s y s t e m   of  the   p r e s e n t   i n v e n t i o n   is  a p p l i e d .  

The  h a n d - h e l d   c o m p u t e r   1  has   an  a d d r e s s   bus  3  f o r  

t r a n s f e r r i n g   an  o p e r a n d   a d d r e s s   and  an  I /O  d e v i c e  

a d d r e s s ,   a  d a t a   bus  5  f o r   t r a n s f e r r i n g   v a r i o u s   I/O  d a t a ,  

and  a  c o n t r o l   bus  7  f o r   t r a n s f e r r i n g   a  c o n t r o l   s i g n a l  

b e t w e e n   a  c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  11  and  t h e  

p e r i p h e r a l   d e v i c e s .   The  b u s e s   3,  5  and  7  a r e   c o n n e c t e d  

to  and  c o n t r o l l e d   by  a  bus  c o n t r o l   g a t e   a r r a y   c i r c u i t   9 .  

The  CPU  11  c o m m u n i c a t e s   w i t h   the   I /O  d e v i c e s   c o n n e c t e d  

to  the   b u s e s   3,  5  and  7.  The  CPU  11  c o m p r i s e s ,   f o r  

e x a m p l e ,   a  1 6 - b i t   CMOS  CPU  80C88  a v a i l a b l e   f rom  I n t e l  

C o r p .   ( U . S . A . ) .   An  NMOS  f l o a t i n g   p o i n t   p r o c e s s o r   ( F P P )  

13  is   c o n n e c t e d   to  the   CPU  11  and  the   b u s e s   3,  5  and  7 

and  p e r f o r m s   d e c i m a l   p o i n t   o p e r a t i o n   a t   h i g h   s p e e d .   A 

d i r e c t   memory   a c c e s s   c o n t r o l l e r   (DMAC)  15  p e r f o r m s  

h i g h - s p e e d   d a t a   t r a n s f e r   from  an  i n p u t   d e v i c e   to  a  m a i n  

memory  17  or  f rom  the   main   memory  to  an  o u t p u t   d e v i c e  

w i t h o u t   g o i n g   t h r o u g h   the   CPU  11.  In  a d d i t i o n ,   t h e  

b u s e s   3,  5  and  7  a re   c o n n e c t e d   to  a  k e y b o a r d   c o n t r o l l e r  

21  f o r   c o n t r o l l i n g   a  k e y b o a r d   19  and  to  an  NMOS  m i c r o  

f l o p p y   d i s k   u n i t   c o n t r o l l e r   25  f o r   c o n t r o l l i n g   a  m i c r o  

f l o p p y   d i s k   u n i t   2 3 .  

The  b u s e s   3,  5  and  7  a r e   a l s o   c o n n e c t e d   to  a  

p r i m a r y   c o m m u n i c a t i o n   c o n t r o l l e r   31  f o r   c o n t r o l l i n g   a  

f i r s t   d i r e c t   c o u p l i n g   modem  27  of  Bel  +03  A  t y p e   w h i c h  

can  be  d i r e c t l y   c o u p l e d   to  a  t e l e p h o n e   s e t   and  f o r  

c o n t r o l l i n g   a  s e c o n d   d i r e c t   c o u p l i n g   modem  29  o f  

R S 2 3 2 C / R S 4 2 2   s t a n d a r d ,   and  a  s e c o n d a r y   c o m m u n i c a t i o n  

c o n t r o l l e r   35  f o r   c o n t r o l l i n g   a  t h i r d   modem  33  of  RS232  

s t a n d a r d ,   and  a  l i q u i d   c r y s t a l   d i s p l a y   c o n t r o l l e r   (LCDC) 

39  f o r   c o n t r o l l i n g   a  l i q u i d   c r y s t a l   d i s p l a y   m o d u l e   (LCD) 
3 7 .  

A  p o w e r   c o n t r o l   p o r t   41  c o n t r o l s   the   s u p p l y   o f  

p o w e r   to   t he   FPP  13,  the   m i c r o   f l o p p y   d i s k   u n i t  



c o n t r o l l e r   25,  t he   s e c o n d   d i r e c t   c o u p l i n g   modem  29,  a n d  

the   t h i r d   modem  33.  More  p a r t i c u l a r l y ,   t he   p o w e r  
c o n t r o l   p o r t   41  c a u s e s   a  s w i t c h   c i r c u i t   n e t w o r k   43  t o  

t u r n   o f f   in  a c c o r d a n c e   w i t h   an  i n s t r u c t i o n   from  the  CPU 

11,  t h e r e b y   c u t t i n g   o f f   power   f rom  the   d e v i c e s .   As 

shown  in  F i g .   2,  power   c o n t r o l   p o r t   41  g e n e r a t e s   p o w e r  
c o n t r o l   s i g n a l s   EIA-B-ON  and  EIA-A-ON  f o r   s u p p l y i n g  

power   to  the   s e c o n d   and  t h i r d   modems  29  and  33,  a  p o w e r  
c o n t r o l   s i g n a l   FDC-ON  f o r   s u p p l y i n g   power   to  the  m i c r o  

f l o p p y   d i s k   c o n t r o l l e r   25,  a  power   c o n t r o l   s i g n a l   NPP-ON 

f o r   s u p p l y i n g   power   to  the  FPP  13,  and  power   c o n t r o l  

s i g n a l s   MTRON1  and  MTRONO  fo r   s u p p l y i n g   power   to  t h e  

m o t o r   of  t he   m i c r o   f l o p p y   d i s k   u n i t   2 3 .  

The  s i g n a l s   EIA-B-ON  and  EIA-A-ON  a r e   s u p p l i e d   to  a  

NOR  g a t e   45  w h i c h   t h e n   g e n e r a t e s   a  s i g n a l   EIA-PWRON. 

The  o u t p u t   s i g n a l   f rom  the  NOR  g a t e   45  is  s u p p l i e d   to  a n  

i n v e r t e r   47  w h i c h   t h e n   g e n e r a t e s   a  s i g n a l   EIA-PWRON. 

The  power   c o n t r o l   p o r t   41  c o m p r i s e s ,   f o r   e x a m p l e ,   a n  
82C55A  a v a i l a b l e   f rom  I n t e l   C o r p .   ( U . S . A . ) .  

The  s i g n a l s   MTRON1  and  MTRONO  a r e   s u p p l i e d   to  t h e  

m o t o r   of  the   m i c r o   f l o p p y   d i s k   u n i t   23,  so  t h a t   p o w e r  

s u p p l i e d   to  the   u n i t   23  is  c o n t r o l l e d .   The  s i g n a l s  

EIA-PWRON,  EIA-PWRON,  FDC-ON  and  NOP-ON  a r e   s u p p l i e d   t o  

the   s w i t c h   c i r c u i t   n e t w o r k   43  so  as  to  c o n t r o l   t h e  

ON/OFF  o p e r a t i o n s   of  the   r e s p e c t i v e   s w i t c h   c i r c u i t s .  

The  ON/OFF  c o n t r o l   of  the   s w i t c h   c i r c u i t s   w i l l   now  b e  

d e s c r i b e d .  

F i g .   3  i s   a  d e t a i l e d   b l o c k   d i a g r a m   s h o w i n g   t h e  

s w i t c h   c i r c u i t   n e t w o r k   43  of  F i g .   1.  A c c o r d i n g   to  t h i s  

e m b o d i m e n t ,   t he   s w i t c h   c i r c u i t   n e t w o r k   43  c o m p r i s e s   f i v e  

s w i t c h   c i r c u i t s   49,  51,  53,  55  and  5 7 .  

The  s w i t c h   c i r c u i t s   49,  51,  53,  55  and  57  a r e  

commonly   c o n n e c t e d   to  a  common  power   s u p p l y   c i r c u i t   5 9 .  

A  v o l t a g e   of  +5  V  is  a p p l i e d   to  t he   s w i t c h   c i r c u i t s   4 9 ,  

51  and  53.  A  v o l t a g e   of  +12  V  is   a p p l i e d   to  the   s w i t c h  

c i r c u i t   55.  A  v o l t a g e   of  -12  V  is  a p p l i e d   to  the  s w i t c h  

c i r c u i t   57.  The  s i g n a l   FDC-ON  f rom  the   power   c o n t r o l  



p o r t   41  of  F i g .   2  is  s u p p l i e d   to  the   f i r s t   s w i t c h  

c i r c u i t   49.   The  power   c o n t r o l   s i g n a l   NDP-ON  from  t h e  

p o w e r   c o n t r o l   p o r t   41  is  s u p p l i e d   t h r o u g h   the   s e c o n d  

s w i t c h   c i r c u i t   51  to  the   FPP  13.  The  g e n e r a t i o n   of  t h e  

NDP-ON  s i g n a l   w i l l   be  d e s c r i b e d   l a t e r .   The  power   s u p p l y  

c o n t r o l   s i g n a l   EIA-PWRON  f o r   c o n t r o l l i n g   the   s e c o n d   a n d  
t h i r d   modems  29  and  33  is  s u p p l i e d   from  the   p o w e r  
c o n t r o l   p o r t   41  to  the   t h i r d   s w i t c h   c i r c u i t   53.  The 

EIA-PWRON  s i g n a l   is  s u p p l i e d   to  the  f o u r t h   and  f i f t h  

s w i t c h   c i r c u i t s   55  and  57.  These   s w i t c h   c i r c u i t s   4 9 ,  

51,  53,  55  and  57  a re   t u r n e d   on  when  the   c o r r e s p o n d i n g  

c o n t r o l   s i g n a l s   c o m p r i s e   s i g n i f i c a n t   d a t a   and  t h e  

v o l t a g e   s i g n a l   from  the   common  power   s u p p l y   c i r c u i t   59 

is   t h e n   s u p p l i e d   to  the   p r e d e t e r m i n e d   d e v i c e s .  

F i g .   4  is   a  c i r c u i t   d i a g r a m   s h o w i n g   the  f i r s t  

s w i t c h   c i r c u i t   49.  R e f e r r i n g   to  F i g .   4,  t he   FDC-ON 

s i g n a l   of  s i g n i f i c a n t   d a t a   is  s u p p l i e d   to  the   base   of  a  
t r a n s i s t o r   Tl  t h r o u g h   an  AND  g a t e   61  and  a  r e s i s t o r   R1 .  

The  t r a n s i s t o r   Tl  is  t u r n e d   on,   and  a  c u r r e n t   t h e n   f l o w s  

f rom  the   +5  V  power   s u p p l y   t h r o u g h   the   t r a n s i s t o r   Tl  a n d  

a  r e s i s t o r   R4.  The  v o l t a g e   g e n e r a t e d   a c r o s s   t h e  

r e s i s t o r   R4  c a u s e s   an  FET  1  to  t u r n   on ,   and  the  c u r r e n t  

f rom  the   +5  V  power   s u p p l y   f l o w s   in  a  c a p a c i t o r   Cl  

t h r o u g h   the   FET  1.  T h e r e f o r e ,   the   c a p a c i t o r   Cl  i s  

c h a r g e d   a t   +5  V  and  a  s i g n a l   FDC-VCC  of  +5  V  is  s u p p l i e d  

to  t he   m i c r o   f l o p p y   d i s k   c o n t r o l l e r   2 5 .  

The  s w i t c h   c i r c u i t s   51  and  53  have  the   s a m e  

c o n f i g u r a t i o n   as  t h a t   of  the   s w i t c h   c i r c u i t   49,  e x c e p t  
t h a t   d i f f e r e n t   power   s u p p l y   s i g n a l s   a re   s u p p l i e d  

t h e r e t o .   The  s i g n a l   NDP-ON  p a s s i n g   t h r o u g h   the  s w i t c h  

c i r c u i t   51  is   s u p p l i e d   to  the   FPP  13  and  the   s i g n a l  

EIA-PWRON  p a s s i n g   t h r o u g h   the   s w i t c h   c i r c u i t   53  i s  

s u p p l i e d   to  the   s e c o n d   and  t h i r d   modems  29  and  3 3 .  

F i g .   5  is  a  c i r c u i t   d i a g r a m   s h o w i n g   the   s w i t c h  

c i r c u i t   55.   R e f e r r i n g   to  F i g s .   5,  when  the   EIA-PWRON 

s i g n a l   of  s i g n i f i c a n t   d a t a   is  s u p p l i e d   to  a  t r a n s i s t o r  

T2  t h r o u g h   a  r e s i s t o r   R5,  t he   t r a n s i s t o r   T2  is  t u r n e d  



o f f .   The  v o l t a g e   d r o p p e d   by  a  r e s i s t o r   R6  is  t h e n  

s u p p l i e d   to  the   b a s e   of  a  t r a n s i s t o r   T3.  T h e r e f o r e ,   t h e  

t r a n s i s t o r   T3  is  t u r n e d   on,   and  a  c u r r e n t   f rom  the  +12  V 

p o w e r   s u p p l y   f l o w s   t h r o u g h   a  p a t h   of  r e s i s t o r s   R7  a n d  

R8,  t he   t r a n s i s t o r   T3  and  an  i n v e r t e r   I l .   As  a  r e s u l t ,  

t h e   v o l t a g e   d r o p p e d   by  t he   r e s i s t o r   R7  c a u s e s   a  
t r a n s i s t o r   T4  to  be  t u r n e d   on,  and  the   c u r r e n t   from  t h e  

+12  V  power   s u p p l y   f l o w s   t h r o u g h   a  p a t h   of  t h e  

t r a n s i s t o r   T4,  an  i n v e r t e r   12  and  a  c a p a c i t o r   C 2 .  

T h e r e f o r e ,   the   c a p a c i t o r   C2  is  c h a r g e d   a t   +12  V  so  as  t o  

s u p p l y   the   EIA-VDD  s i g n a l   of  +12  V.  The  o b t a i n e d   s i g n a l  

EIA-VDD  is  t h u s   s u p p l i e d   to  the   s e c o n d   and  t h i r d   m o d e m s  

29  and  3 3 .  

F i g .   6  is  a  c i r c u i t   d i a g r a m   s h o w i n g   t h e . s w i t c h  

c i r c u i t   57.  R e f e r r i n g   to  F i g .   6,  when  t h e   s i g n a l  
EIA-PWRON  of  s i g n i f i c a n t   d a t a   is  s u p p l i e d   to  a  

t r a n s i s t o r   T5  t h r o u g h   a  r e s i s t o r   R10,  t h e   t r a n s i s t o r   T5 

is   t u r n e d   on  and  a  c u r r e n t   f rom  the   +5  V  power   s u p p l y  

t h e n   f l o w s   t h r o u g h   a  p a t h   of  an  i n v e r t e r   13,  t h e  

t r a n s i s t o r   T5  and  a  r e s i s t o r   R12.  As  a  r e s u l t ,   t h e  

v o l t a g e   d r o p p e d   a c r o s s   t he   r e s i s t o r   R12  is  a p p l i e d   t o  
t h e   b a s e   of  a  t r a n s i s t o r   T6,  and  the   t r a n s i s t o r   T6  i s  

t u r n e d   on.   T h e r e f o r e ,   a  c a p a c i t o r   C3  is  c h a r g e d   a t  

-12   V  so  as  to  s u p p l y   a  s i g n a l   EIA-VEE  of  -12  V  to  t h e  

s e c o n d   and  t h i r d   modems  29  and  3 3 .  

F i g .   7  is  a  c i r c u i t   d i a g r a m   s h o w i n g   the   s w i t c h  

c i r c u i t   51.  R e f e r r i n g   to  F i g .   7,  t he   p o w e r   c o n t r o l  

s i g n a l   NDP-ON  of  s i g n i f i c a n t   d a t a   g e n e r a t e d   from  a  

k e y b o a r d   c o n t r o l   p o r t   63  is  s u p p l i e d   to  a  r e s i s t o r   R14 

t h r o u g h   an  AND  g a t e   65,  so  t h a t   t he   v o l t a g e   g e n e r a t e d  

a c r o s s   the   r e s i s t o r   R14  c a u s e s   a  t r a n s i s t o r   T7  to  b e  

t u r n e d   on.   As  a  r e s u l t ,   the   c u r r e n t   f rom  the   +5  V  p o w e r  

s u p p l y   f l o w s   in  a  c a p a c i t o r   C4  t h r o u g h   an  FET  2  and  t h e  

c a p a c i t o r   C4  is  t h u s   c h a r g e d   at  +5  V.  T h e r e f o r e ,   a  

power   s u p p l y   s i g n a l   NDP-VCC  of  +5  V  is  s u p p l i e d   to  t h e  

FPP  13  shown  in  F i g .   1 .  

Among  t h e s e   c o n t r o l   s i g n a l s   s u p p l i e d   f rom  the   CPU 



11  to  the   power   c o n t r o l   p o r t   41,  t he   power   s u p p l y  

c o n t r o l   s i g n a l s   s u p p l i e d   from  the   CPU  11  to  t he   m i c r o  

f l o p p y   d i s k   u n i t   23,  the   m i c r o   f l o p p y   d i s k   c o n t r o l l e r  

25,   the   s e c o n d   modem  29  and  the  t h i r d   modem  33  a r e  

c o n t r o l l e d   in  a c c o r d a n c e   w i t h   the   o p e r a t i n g   s y s t e m  

p r o g r a m .   On  the   o t h e r   h a n d ,   t he   power   s u p p l y   c o n t r o l  

s i g n a l   s u p p l i e d   f rom  the   f l o a t i n g   p o i n t   p r o c e s s o r   13  i s  

e n t e r e d   by  a  u s e r   command  such   as  an  I /O  c o m m a n d .  

W h i l e   t he   p r e s e n t   power   s a v i n g   s y s t e m   has   b e e n  

d e s c r i b e d   in  r e f e r e n c e   to  a  p a r t i c u l a r   e m b o d i m e n t ,   a n d  

as  b e i n g   u sed   to  a  c e r t a i n   c o m p u t e r ,   i t   is  to  b e  

u n d e r s t o o d   t h a t   f u r t h e r   m o d i f i c a t i o n s ,   a l t e r a t i o n s ,   a n d  

m a n i p u l a t i o n s   may  be  made  and  p r a c t i c e d   by  t h o s e   h a v i n g  

o r d i n a r y   s k i l l   in  the   a r t   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and  s c o p e   of  t he   p r e s e n t   i n v e n t i o n .  



1.  A  power   s a v i n g   s y s t e m   in  a  c o m p u t e r   h a v i n g  

at   l e a s t   one  of  a  c e n t r a l   p r o c e s s i n g   e l e m e n t   (11)  f o r  

p e r f o r m i n g   d a t a   p r o c e s s i n g   and  g e n e r a t i n g   a  c o n t r o l  

s i g n a l ,   c o m m u n i c a t i n g   means   ( 29 ,   37)  fo r   c a u s i n g   s a i d  

c e n t r a l   p r o c e s s i n g   e l e m e n t   to  c o m m u n i c a t e   w i t h   a n o t h e r  

d a t a   p r o c e s s i n g   a p p a r a t u s ,   h i g h - s p e e d   o p e r a t i n g   m e a n s  

(13)   f o r   o p e r a t i n g   d a t a   f rom  s a i d   c e n t r a l   p r o c e s s i n g  

e l e m e n t   at   a  h i g h   s p e e d ,   and  an  e x t e r n a l   s t o r a g e   m e a n s  

(25 ,   23)  c o m p r i s i n g :  

a  common  power   s u p p l y   ( 5 9 ) ;  

c o n t r o l   s i g n a l   g e n e r a t i n g   means   (41 ,   11)  f o r  

g e n e r a t i n g   a  c o n t r o l   s i g n a l   so  as  to  c o n t r o l   s u p p l y   o f  

p o w e r   to  a t   l e a s t   one  of  s a i d   e x t e r n a l   s t o r a g e   m e a n s  

( 2 5 ,   2 3 ) ,   s a i d   c o m m u n i c a t i n g   means   (29 ,   37)  and  s a i d  

h i g h - s p e e d   o p e r a t i n g   means   (13)   in  a c c o r d a n c e   w i t h   t h e  

c o n t r o l   s i g n a l   f rom  s a i d   c e n t r a l   p r o c e s s i n g   e l e m e n t  

( 1 1 ) ;   a n d  

means   ( 4 3 ) ,   c o n n e c t e d   to  a t   l e a s t   one  of  s a i d  

common  p o w e r   s u p p l y   ( 5 9 ) ,   s a i d   c o n t r o l   s i g n a l   g e n e r a t i n g  

means   ( 4 1 ) ,   s a i d   e x t e r n a l   s t o r a g e   means   (25 ,   23 ) ,   s a i d  

c o m m u n i c a t i n g   means   (29 ,   37)  and  s a i d   h i g h - s p e e d  

o p e r a t i n g   means   ( 1 3 ) ,   f o r   i n t e r r u p t i n g   the   s u p p l y   o f  

power   to  a t   l e a s t   one  of  s a i d   e x t e r n a l   s t o r a g e   m e a n s  

(25 ,   2 3 ) ,   s a i d   c o m m u n i c a t i n g   means   (29 ,   37)  and  s a i d  

h i g h - s p e e d   o p e r a t i n g   means   (13)   in  a c c o r d a n c e   w i t h   t h e  

c o n t r o l   s i g n a l   f rom  s a i d   c o n t r o l   s i g n a l   g e n e r a t i n g  

m e a n s .  

2.  A  p o w e r   s a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c o n t r o l   s i g n a l   g e n e r a t i n g  

means   (41)   c o m p r i s e s :  

a  c e n t r a l   p r o c e s s i n g   e l e m e n t   (11)   f o r   e x e c u t i n g   a n  
i n s t r u c t i o n   r e p r e s e n t i n g   w h i c h   one  of  s a i d   e x t e r n a l  

s t o r a g e   means   (25 ,   23)  s a i d   c o m m u n i c a t i n g   means   (29 ,   3 7 )  

and  s a i d   h i g h - s p e e d   o p e r a t i n g   means   (13)   is  s u b j e c t e d   t o  

p o w e r   c o n t r o l ,   and  fo r   g e n e r a t i n g   p r e d e t e r m i n e d   c o n t r o l  



d a t a ;   a n d  

a  power   c o n t r o l   p o r t   (41)  f o r   g e n e r a t i n g  

p r e d e t e r m i n e d   b i n a r y   power   c o n t r o l   d a t a   in  a c c o r d a n c e  

w i t h   t h e   p r e d e t e r m i n e d   c o n t r o l   d a t a   from  s a i d   c e n t r a l  

p r o c e s s i n g   e l e m e n t .  

3.  A  power   s a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   means   (43)   f o r   i n t e r r u p t i n g  

the   s u p p l y   of  power   c o m p r i s e s   s w i t c h i n g   c i r c u i t s   ( 4 9 ,  

51,  53,  55,  57)  each   of  w h i c h   c o m p r i s e s   t r a n s i s t o r s ,  

s a i d   s w i t c h   c i r c u i t s   b e i n g   t u r n e d   o n / o f f   in  r e s p o n s e   t o  

the   b i n a r y   power   c o n t r o l   d a t a   f rom  s a i d   power   c o n t r o l  

p o r t   ( 4 1 ) .  
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